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At the International Congress of Mathematicians in Moscow in 1966, 
it was pointed out to the author by a young mathematician from Kiev that 
the condition (III) of [ 131, i.e., that G be a d group, may not suffice to prove the 
theorem of Section 2 in that paper. The trouble arose because the author relied 
on a review of a result of Platonov, [IO], in which it was not clear that G should 
also be an algebraic group. Although Platonov’s result is not true if G is not 
assumed algebraic, it is still conceivable that condition (III) suffices for the 
proof in [13]. As this has not yet been determined, the purpose of this note 
is to repair the situation involving condition (III), point out that a corollary 
based on the original condition (III) is still valid, and to make some other 
remarks about the situation. 
Let G denote a linear group, G its Zariski-closure in the general 
linear group. A d group is one whose elements are semisimple. A rational 
representation of G is the restriction to G of one of G (thus is the same as the 
usual coordinate definition). 
PROWSITION 1. L.et G be a d group over an algebraically closed field F. 
(a) Zf e is a d group, then every rational representation of G is completely 
reducible. 
(b) Suppose F has characteristic p > 0. Zf ewery rational representation of G 
is completely reducible, then c is a d group. 
If the characteristic of F is zero, then (a) follows from Theorem 3 of [8], 
since G, being an algebraic d group, is completely reducible by [lo]. If the 
characteristic of F is p > 0, then (a) and (b) follow from Lemma 8 and 
Theorem 2 of [8]. We remark later that (b) is not true when the characteristic 
of F is zero. 
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We now state the corrected version involving the condition (III) in [13]. 
THEOREM 1. Let A be a finite-dimensional associative algebra over an 
algebraically closed field F. Let G be a group of algebra automorphisms and 
antiautomorphisms of A such that e is a d group. Then G leaves invariant 
a maximal separable subalgebra of A. 
p(G) in the proof of the main theorem of [13] is completely reducible by 
Proposition 1 of this correction. Now Theorem 1 follows from the argument 
in part 6 of Section 2 of [ 131. Theorem 1 also follows by proposition 1 and the 
theorem in Section 4 of [ 141. 
COROLLARY I. Every algebraic d group of automorphisnas and antiauto- 
morphisms of a finite-dimensional associative algebra A over an algebraically 
closed field leaves invariant a maximal separable subalgebra of A. 
For then G = G. This shows that condition (III) of [13] is sufficient if it 
is also assumed that G is algebraic. We do not know if Corollary 1 is true if G 
is not assumed algebraic (i.e., as originally stated in (III) of [13]). One cannot 
prove this by passing to G, because it does not follow by the general theory of 
algebraic groups that G is a d group. For example, take a nondegenerate 
quadratic form in complex Euclidean space which does not represent zero 
rationally (anisotropic case). Let G be the Q-rational points (Q the rational 
numbers) of the orthogonal group G. Then G is a d group (see Section 3 of 
[2]), but G is not. (The author thanks A. Bore1 for pointing out this example.) 
This example also shows that (b) of Proposition 1 is not true when the charac- 
teristic of F is zero. 
In the Remarks in Section 2 of [13], we stated that condition (III) (of that 
paper) holds if G is solvable and nonmodular (i.e., has no subgroup of finite 
index divisible by the characteristic of F). This is true by Theorem 1 of [6], 
but such a G need not be algebraic. However, if such a G occurs in (III) of 
[ 131, it will leave invariant a maximal separable subalgebra of A. This results 
from the following strengthened version of Theorem I of [6]. 
PROPOSITION 2. Let G be a solvable non-modular linear group over an 
algebraically closed f;eld F. Then the following are equivalent: 
(a) G is a d group. 
(b) Every rational representation of G is completely reducible. 
(c) G is completely reducible. 
If the characteristic of F is p > 0, then these are also equivalent to 
(d) % is a d group. 
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First assume (a). Then G, (the Zariski-connected component of 1 in G) is 
a connected solvable d group. By [lo], G, is abelian, and so a torus (i.e., 
simultaneously diagonalizable). If p is a rational representation of G, , p(G,,) 
is an abelian group of semisimple elements by Theorem 9.3 of [l], and so is 
completely reducible by Proposition 2 on page 67 of [4]. Now (b) follows from 
the nonmodularity of G and Lemma 6 of [8]. 
(b) implies (c) is trivial. 
Now assume (c). Following the reasoning in Section 2 of [6], G,, is com- 
pletely reducible by Clifford’s theorem (see [5]) and simultaneously trian- 
gulizable by the Lie-Kolchin theorem (see [7]), so that G, is simultaneously 
diagonalizable, hence abelian. So G,, is a torus. As above, every rational 
representation of G is completely reducible. If the characteristic ofF isp > 0, 
then (d) follows from Proposition 1, and (d) implies (a) is trivial. If the 
characteristic of F is zero, then (a) and (c) are equivalent by [6]. 
COROLLARY 2. Every solvable nonmodular completely reducible group of 
automorphisms and antiautomorphisms of a finite-dimensional associative algebra 
A over an algebraically closed field leaves invariant a maximal separable 
subalgebra of A. 
For by Proposition 2, p(G) in the proof of the theorem in Section 2 of [13] is 
completely reducible, and part 6 of Section 2 of [13] applies. 
We note also that Theorem 1 and Corollaries 1 and 2 apply also to Jordan 
and alternative algebras A over fields of characteristic not two, provided that 
in the Jordan case, A modulo its radical has no special simple ideal whose 
degree is divisible by the characteristic of the base field. This is explained in 
Section 3 of [13]. 
We now give some remarks on the still open question of whether a com- 
pletely reducible group of automorphisms and antiautomorphisms of an 
associative algebra will leave invariant a maximal separable subalgebra. Let 
G be a connected group of automorphisms of a finite-dimensional associative 
algebra A over an algebraically closed field F. Let B be a Bore1 subgroup 
(maximal connected solvable subgroup) of G. Then, in order to prove that G 
leaves invariant a maximal separable subalgebra S of A, it would be enough to 
prove that B does. For S would then be a B-direct summand of A (the 
radical R of A is a complement), and it follows from Theorem 1 of [9] that S is 
then G stable, and so G stable. (Theorem 1 of [9] assumes that the field F is a 
universal domain, but an examination of the proof shows that algebraically 
closed suffices, using Theorem 16.5 and Proposition 16.10 of [l].) However, 
at this point, the hypothesis that B be completely reducible is not useful, as it 
implies that G is already a torus, which is known to leave invariant a maximal 
separable subalgebra of A (see [12]). F or if B is completely reducible, by the 
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reasoning starting from (c) in the proof of Proposition 2 (for G,), B is a torus. 
Every element of c is contained in a Bore1 subgroup (Section 17 of [l]), 
which is conjugate to B (Theorem 16.5 of [1]), so that every element of c is 
contained in a torus, so is semisimple. By Proposition 18.5 of [1], B is the 
center of c, so that if g E e, g is a semisimple element centralizing B. Then by 
Corollary 18.3 of [1], g E B, so e := B is a torus, and so is G. This also 
follows from part (1) of corollary (11 S) on page 264 of [3]. Nevertheless, we 
hope that the observation that if B leaves invariant a maximal separable 
subalgebra of A, then so does G, will be useful in settling the question of 
whether a completely reducible G will leave invariant a maximal separable 
subalgebra of A. 
We also would like to comment on one point in the proof of the sufficiency 
of condition (IV) in the theorem of Section 2 of [13] (G is locally nilpotent 
over a perfect field F). When F is infinite, we stated that e, the F-rational 
points of G’, was F-Zariski-dense in CF. By the corollary on page 44 of [ 111, 
this is true provided G is connected. However, we do not have to add con- 
nectedness to (IV), because i extends to a rational representation pF of GF on 
3 by Proposition 4 on page 109 of [4], and that is all that is needed for the 
argument in part 5 of Section 2 of [ 131. 
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